- HD-R137 992 LABORATORY STUD]ES OF ATOMIC COLLISION PROCESSES(U) 171 .
PITTSBURGH UNIV PA M A BIONDI ET AL. 84 JAN ’
- ARO-17343. 3-PH DAAGZ9-86-K-0881
UNCLASSIFIED ’ F/G 774 HL

END
e




;

/)

;

v

]

“ ]

g Vil

,,‘ | . .
; | ._ .._ .._ = |
[

p uwmmmmnuuu -

N EEE

|.
S ————
= =
=

NATIONAL BUREAU OF STANDARDS.

MICROCOPY RESOLUTION TEST CHAI

, 4..0
’ ,w..m?.
F ' e
: -~ a—— e
{ G s s

H

i

b

#]

=~

=

£

»

2

A

¥

5 -

¢

£

»

L4

“

r
&
P




M Y - AU s

A g ~ CREBRRAALA I o o] <’ SN A m LR L kSl s .
Unclassified vy 17343.3-F~

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) -
NG RE2D INSTRUCTIONS
15': REPORT DOCUMENTATION PAGE BEFoBE COMPLETING FORM /
| -_ql;. 1. REPORYT NUMBER 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
] o
X
RG]
N 8. TYPE OF REPORT & PERIOD COVERED

4. TITLE (and Subtitle)

Laboratory Studies of Atomic Collision Processes | Final 80-09-01 to 83-10-31

S
SR 6. PERFORMING ORG. REFPORT NUMBER
::..::. O —— ——— vy
}..1‘1 7. AUTNOR(s) 8. CONTRACT OR GRANT NUMBER(e)
Manfred A. Biondi and Rainer Johnsen DAAG29-80-K-0081 N
a
SR L
..!31‘ 9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
4 AREA & WORK UNIT NUMBERS

¥ University of Pittsburgh
N ad Pittsburgh, PA 15260

15. CONTROLLING OFFICE NAME AND ADDRESS

P-17343-P

12. REPORT DATE

s N U. S Army Research Otfice January 4, 1984
.:::: Post Office Box 12211 7. nunesR{r PAGES
e m Research Triangle Park Mr 27709 2
-':4", l\ T4, MONITORING AGENCY NAME & ADDRESS(I! different from Controlling Olfice) | 15. SECURITY CLASS. (of this report)
R Office of Naval Research, Resident Representative Unclassified
- o Carnegie-Mellon University
’;' ¢ . Room 407, Margaret Morrison Bldg. 15a. DECL ASSIFICATION/ DOWNGRADING
“y T ' Pittsburgh, PA 15213 SCHEOULE
& ! < 6. DISTRIBUTION STATEMENT (of thia Report)
(am
. <C Approved for public release: dfatribution
N nntimited. . Ay oy
.;‘ ) 17. DISTRIBUTION STATEMENT (of the abetract entered in Block 20, if different from Report) M ] L
.“‘ ELL:.\.-.’ h m*
' " FEB1 ’
;:3.';‘-: E 6 1984 \ 1
X ‘S CO |8 SUPPLEMENTARY NOTES /OR FINDINGS CONTAWED N THYS HEPORT — \
S & THE VIEW, OPINIONS, ARDICC " 0 SHOULD * 07 BE CONSTRUEDAS A
e mmmos::;g;?“m OF THE ARMY POS:TION, ngvt.’oo:. DE-
N IEION, AEsS 5O DESIGNATED BY OTHER DOGUMEN
;':: ,: L 35 KEY WOROS (Continue on revecas side If necessary and identity by biock mumber)
{:j dissociative recombination, electrons, excited states, ion-molecule interactiors
N7 -& reactions, charge transfer, radiative charge transfer, lasers, fast switches,
associative jonization, trimer ions, high pressure recombination, rearrangement
‘_ collisions
§":': A.fl. ACT (Contiuue an reverse olds N neseecery and idontity by block number)
N The various electron production and removal and ion-molecule reactions investid
N gated experimentally under the ARO grant are enumerated. Reports containing the
2A detailed scientific progress of these studies are cited. In addition, a 1ist
N of the journal articles describing the results of the experimental investigationg
3 together with appropriate citations, is given
- T
.' - l
— p w e UT3  OF ¥ WOV 63 13 OesOLETE ]
E g = P 84.02 16 lﬂm%ﬁjﬁ‘%m |
5‘:;‘..P. ey 8 N I.-.'-..'v;_.. ------ et T, e e e A A e e n .
| Leas e VN X A G Y A G S i O A R A R A I S



L Tk W T e R ] g v v v
A A TA T T T T TS LR W DL AN 0 A hA Ve e W e Te W Ll Rl et

...},
> S
’

Pt

e I. Scope of the Research Program

Experimental investigations were carried out during the grant

period, 80-09-01 to 83-10-31, concerning basic atomic collision processes

ARSI
k-.asa l’ﬁ

involving reacti;é collisions of electrons, ions and neutrals. These

fundamental studies have applications in modelling high power laser

’z; plasmas, high power, fast switches and jonized regions of the earth's

éz atmosphere.

& The topics investigated include:

g' A.. Electron production and removal processes

§f 1. Dissociative recombination of trimer ions (Nez*) as a function

€2 of electron temperature.

#é 2. Associative fonization in noble gases (Xe® + Xe).

;; 3. Recombination of complex ions (CyHn*) in CHg-Ne mixtures.

2 4. Exploratory measurements of electron ion fecombination at

]?: : high (2 atmospheric) pressures.

5§ B. Ion-molecule reactive collision processes

2% 1. Charge transfer, atom transfer and rearrangement collisions

Ei of ions in methane.

: 2. Photon-induced charge transfer/radiative charge transfer for
the He*-Ne system.

~' The results of these studies are described in the six semi-annual

technical progress reports of this grant and in publications listed in the

next section.
II. Publications during the present grant (reprints available on request)

s “Charge transfer of atomic and molecular rare-gas ions with mercury atoms
at thermal energy", Rainer Johnsen and Manfred A. Biondi, J. Chem. Phys. 73,

5045 (1980).
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"Ion-molecule reactions of He*, Ne*, N*, No*, N3*, and Ng* ions with
Hg atoms and HgBr, molecules at thermal energy", Rainer Johnsen and
Manfred A. Biondi, J. Chem. Phys. 73, 5048 (1980).

“Dissociative recombination of Hgg+ ifons and electrons: Dependence of
the total rate coefficient and excited state production on electron
temperature®, Vidya Jog and Manfred A. Biondi, J. Phys. B 14, 4719 (1981).

“Electron temperature dependence of the dissociative recombination of Ne3+
jons with electrons", Jeffrey A. Macdonald, Manfred A. Biondi and Rainer
Johnsen, J. Phys. B 16, 4273 (1983).

“Spectroscopic observations of the radiative charge transfer and association
of helium ions with neon atoms at thermal energy", Rainer Johnsen,
Phys. Rev. A 28, 1460 (1983).

III. Participating Scientific Personnel

Faculty: M. A. Biondi and Rainer Johnsen

Graduate Students: J. Dulaney

. Dheandhanoo

. Ganguli

. E. Jog, (Ph.D. December 1981)

. A. Macdonald (Ph.D. August 1982)
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